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Abstract	
Allergic	 rhinitis	 was	 an	 inflammation	 of	 the	 mucosa	 nasal	 cavity	 caused	 by	 a	 type	 1	
hypersensitivity	 reaction.	 Streptococcus	was	 normal	 flora	 in	 nasopharyngeal	which	 is	
easily	 spread	 by	 droplets	 from	 person	 to	 person.	 Streptococcus	 was	 Gram‐positive	
bacteria,	 its	 caused	 endocarditis	 nasopharyngeal	 infections,	 skin	 infections,	 urinary	
tractus	 infections,	 and	 oral	 cavity	 infections.	 Probiotics	 has	 a	 positive	 effect	 on	
prevention	 or	 treatment	 of	 certain	 disease	 conditions.	Manipulation	 of	 intestinal	 flora	
with	probiotics	for	the	prevention	and	treatment	of	rhinitis	allergy	should	be	developed.	
This	study	aims	to	determine	the	effect	of	supplementation	probiotic	Lactobacillus	casei	
Shirota	strain	against	colonization	Streptococcus	nasal	swab	isolates	from		patients	with	
allergic	rhinitis.	
This	research	was	quasi‐experimental	case‐control	design	with	a	control	group	pretest‐
postest	design.	The	study	was	conducted	at	the	Microbiology	and	Research	Laboratory	
School	 of	 Medicine	 Universitas	 Muhammadiyah	 Yogyakarta.	 Fourty	 two	 students	 of	
medicine	 school	 Universitas	 Muhammadiyah	 Yogyakarta,	 with	 the	 inclusion	 criteria	
suspect	 allergic	 rhinitis	 based	 on	 history.	 Volunteers	 who	 have	 a	 history	 of	 allergic	
rhinitis	were	taken	nasal	swab	to	check	the	number	of	Streptococcus	bacteria.	Volunters	
consume	milk	contained	Lactobacillus	casei	Shirota	strain	daily	 for	28	days,	 then	taken	
to	be	examined	Streptococcus	nasal	swab	isolates	bacteria	numbers.	
The	 results	 showed	 that	 the	 average	 number	 of	 Streptococcus	 nasal	 swab	 isolates	
bacteria	before	supplementation	 is	about	215	CFU	and	after	supplementation	 is	about	
127	 CFU.	 It	 can	 be	 concluded	 that	 supplementation of probiotic Lactobacillus casei 
Shirota strain decreased the bacteria number of Streptococcus nasal swab isolates  in 
patients with allergic rhinitis. 
.	
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1. Introduction	
 Allergic	 rhinitis	 is	 an	 inflammatory	 reaction	 in	 the	 nasal	 cavity	mucosa	 as	 a	
result	of	type	1	hypersensitivity	reactions	triggered	by	many	allergens.	Allergic	rhinitis	
affects	 about	 10‐20%	 population	 of	 the	 world.	 There	 many	 symptoms	 of	 the	 allergic	
rhinitis	 like	 itching	 in	 the	nose,	sneezing,	 runny	nose,	and	nasal	congestion	(Bousquet,	
2001).	Allergic	 rhinitis	 is	not	 a	 fatal	disease	but	 reduces	 the	productivity	of	 labor,	 the	
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effectivity	 time	 of	 work,	 and	 school	 achievement	 (Baraniuk,	 2000).	 These	 disease	 is	
caused	by	an	 inflammatory	 reaction	mediated	by	 immunoglobulin	E	 (IgE)	 in	 the	nasal	
mucosa.	 The	 prevalence	 of	 allergic	 rhinitis	 in	 Western	 countries	 is	 more	 than	 20%,	
Korea	 is	 6‐10%	 (Asher,	 et	 al.,	 2006;	 Cho,	 et	 al.,	 1999),	 Thailand	 is	 20%	 (Celikel,	 et	 al,	
2009).	 In	 Indonesia,	 prevalence	 of	 allergic	 rhinitis	 in	 not	 different	 with	 the	 other	
countries.	 The	 prevalence	 allergic	 rhinitis	 in	 Bandung	 is	 5.8%	 (Sumarwan,	 1995),	
Semarang	 is	 18.6%	 (Suprihati,	 2005).	 When	 one	 of	 the	 parents	 do	 not	 have	 allergic	
rhinitis	patients,	 the	risk	 factors	can	be	reduced	by	50%	(Badash,	2009).	According	 to	
Ng	and	Tan	(1994)	in	Singapore,	risk	factors	such	as	cockroaches,	smoking,	air	pollution,	
and	 exposure	 to	 cooking	 fumes	 can	 trigger	 allergic	 rhinitis,	whereas	 pets	 and	passive	
smokers	is	not	a	strong	correlation	as	a	trigger	of	allerghic	rhinitis.		
	 Streptococcus	 is	 one	 of	 the	 normal	 flora	 of	 the	 skin	 and	 nasal	 mucosa	 are	
temporary.	One	time	the	existence	of	these	bacteria	could	lead	to	problems,	especially	in	
people	 who	 have	 a	 history	 with	 allergic	 rhinitis.	 Normal	 flora	 becomes	 opportunistic	
pathogens	and	transmits	to	the	others	(Jawetz,	et	al,	2004).	Streptococcus	is	a	positive	
gram	cocci	 bacterium,	 facultative	 anaerobic,	 amotil,	 chain	 composition.	These	bacteria	
often	 cause	 disease	 nasopharyngeal	 infection,	 endocarditis,	 skin	 infections,	 urinary	
tractus	 infections,	 and	 infections	 of	 the	 oral	 cavity.	 Streptococcus	 various	 pathogens	
such	 as:	 Streptococcus	 pneumoniae,	 Streptococcus	 viridans,	 Streptococcus	 agalactiae,	
Streptococcus	mutans.	
	 Recently,	the	prevention	of	allergic	diseases	requires	an	understanding	of	the	
maturation	process	of	the	immune	defense	mechanism.	Current	research	indicates	that	
probiotics	had	a	strong	influence	on	the	regulation	of	primary	immunophysiological	 in	
intestinal	 mucosal	 barrier	 (Rautava,	 2005).	 Probiotics	 are	 live	microorganisms,	 when	
consumed	has	 a	positive	 effect	 on	 the	prevention	or	 treatment	 of	 a	 particular	 disease	
condition.	The	potential	 of	probiotics	 change	 the	 composition	of	 the	 intestinal	 flora	of	
certain	high‐risk	groups,	such	as	premature	babies,	patients	with	diarrhea,	the	children	
were	 treated	 with	 antibiotics,	 patients	 with	 viral	 gastroenteritis	 and	 some	 atopic	
diseases	are	not	only	potential	applications,	but	also	the	mechanism	of	these	agents	due	
to	the	interaction	of	probiotics	in	the	gut	as	an	immune	organ.	The	benefits	of	probiotics	
dependent	on	the	amount	of	agent,	dose,	dosing	patterns,	and	characteristics	of	the	host	
and	the	microbe	environment	of	the	underlying	lumen	(Saavedra,	2001).	
2. Material	and	Methods	
	
This	 study	 is	 a	 quasi‐experimental	 case‐control	 design	 with	 a	 control	 group	
pretest‐postest	 design.	 About	 42	 volunteers	 (25	 men	 and	 17	 women)	 with	 allergic	
rhinitic,	 students	 of	 medicine	 school	 Universitas	 Muhammadiyah	 Yogyakarta,	 were	
included	 in	 this	 study.	 Volunteers	 who	 have	 a	 history	 of	 allergic	 rhinitis	 were	 taken	
nasal	 swab	 to	 check	 the	 number	 of	 Streptococcus	 bacteria	 before	 and	 after	
supplementation	 with	 probiotic.	 The	 respondens	 provided	 written	 informed	 consent.	
The	 respondens	 consumed	 one	 bottle	 of	 a	 fermented	 milk	 drink	 65	 mL	 (PT	 Yakult	
Indonesia	 Persada)	 daily	 from	 day	 1	 to	 28.	 The	 probiotic	 fermented	 milk	 drink	
contained	Lactobacillus	casei	Shirota	strain.	Swabs	from	nasal	cavities	of	each	responden	
were	inoculated	onto	sheep	blood	agar,	and	then	incubated	at	370C,	24	hours.	A	series	of	
method	had	been	done	to	 identification	of	Streptococcus	 from	the	grows	colony	in	the	
blood	agar	media,	such	as	Gram	staining,	hemolysis	type	and	catalase	test.	Data	analysis	
by	the	paired	t‐test.	
3. Result	
	 The	 results	 of	 this	 examination	 can	 be	 seen	 in	 Figure	 1.	 From	 42	 nasal	 swab	
samples	were	examined,	almost	100%	of	the	total	number	of	Streptococcus	decreased.	
The	average	total	number	of	Streptococcus	nasal	swab	isolates	before	supplementation	
is	about	215	CFU.	After	supplementation	of	Lactobacillus	casei	Shirota	strain	daily	for	28	
days,	 the	 average	 total	 number	 become	 127	 CFU.	 This	 study	 showed	 that	 the	
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Lactobacillus	casei	Shirota	strain	daily	for	28	days	reduces	the	number	of	Streptococcus	
nasal	swab	isolates	in	patients	with	allergic	rhinitis.	The	statistical	analysis	paired	t‐test	
results	obtained	p	<0.05.	
	
	
Figure	 1.	 The	 total	 number	 of	 Streptococcus	 nasal	 swab	 isolates	 before	 and	 after	
supplementation	 of	 Lactobacillus	 casei	 Shirota	 strain	 daily	 for	 28	 days	 in	
patients	with	allergic	rhinitis	
	
4. Discussion	
This	 research	 shows	 that	 supplementation	 of	Lactobacillus	casei	 Shirota	 strain	
daily		reduces	the	Streptococcus	colonisation	in	nasal	cavity.	The	nasal	cavity	is	a	habitat	
for	 many	 different	 normal	 flora.	 Ones	 of	 these	 bacteria,	 such	 as	 Stafhylococcus,	
Streptococcus	and	Haemophyllus.	 These	 bacteria	 have	 pottentially	 pathogenic	 bacteria.	
Patients	with	suspect	allergic	rhinitis		have	a	higher	risk	of	infection	with	these	bacteria.	
It	 is	 interested	 to	 elimination	 of	 the	 potentially	 pathogenic	 normal	 flora	 in	 the	 nose	
cavity	 (Kluytmans,	 1998).	 Probiotic	 bacteria	 are	 known	 to	 have	 beneficial	 effects	 in	
humans,	mainly	by	affecting	 the	 flora	of	 the	 intestinal	 tractus.	The	supplementation	of	
Lactobacillus	 GG	 decreased	 the	 number	 of	 children	 patient	 with	 respiratory	 tract	
infections	about	17%.	Lactobacillus	GG	inhibites	the	colonization	of	pathogens	bacteria,	
lowering	 of	 oxidative	 enzyme	 activity,	 reinforcement	 of	 the	 mucosal	 barrier,	 and	
stimulation	 of	 immunologic	 memory	 (Saxelin,	 1997).	 Current	 research	 indicates	
probiotics	 had	 a	 strong	 influence	 on	 the	 regulation	 of	 primary	 immunophysiology	 in	
intestinal	mucosal	barrier	(Rautava,	2005).	Supplementation	Lactobacillus	bacteria	may	
inhibit	 the	 production	 of	 Th2	 cytokines	 by	 mononuclear	 cells	 in	 allergic	 patients.	
Probiotic	treatment	also		prevent	atopic	disease.	Naturally	Lactobacillus	is	found	in	the	
human	 digestive	 tract	 and	 vagina.	 Lactobacillus	 produces	 amylase	 enzyme	 in	
gastrointestinal	 tract.	 This	 bacteria	 also	 produces	 niacin,	 pyridoxine,	 folic	 acid	 in	 the	
digestive	 tract.	 Niacin	 is	 needed	 in	 DNA	 repair	 cell	 and	 steroid	 hormone	 production.	
Vitamin	 B6	 is	 important	 in	 the	 formation	 of	 blood	 cells	 and	 nerve	 conduction.	 L	
acidophilus	 improves	 	 the	 immune	 system,	 inhibit	 diarrhea	 and	 prevent	 candidiasis	
vaginal	infection	or	oral	cavity	infection	(Salazar,	et	al.,	2007;	Sazawal,	et	al.,	2006)	
	 There	 are	 many	 the	 benefit	 of	 supplementation	 Lactobacillus	 for	 human	
health,	 among	 others:	 caused	 	 gastrointestinal	 environmental	 acidity,	 so	 inhibite	 the	
growth	of	harmful	bacteria,	activated	the	immune	system	especially	the	gastrointestinal	
tract	when	the	body's	immune	response	is	low	and	improved	the	body's	tolerance	to	a	
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variety	 of	 oral	 allergens.	 Lactobacillus	 compete	with	 pathogen	 bacteria	 to	 adhere	 the	
receptor	in	the	mucosa	membrane	cell	of	gastrointestinal	tract.	Lactobacillus	produce	a	
variety	 of	 digestive	 enzymes	 (phosphatase,	 lysozyme)	 and	 vitamins	 (B1,	 B2,	 B6,	 folic	
acid,	 and	 biotin)	 that	 will	 be	 absorbed	 in	 the	 small	 intestine	 and	 helps	 absorption	
calcium.	 Lactobacillus	 also	 produce	 colicine	 that	 antibacteria	 activity	 for	 harmful	
bacteria	(Gibson	and	Collins,	1999;	Vandenplas,	1999;	Patricia,	1999).		
5.	Conclusion	
This	study	suggested	that	supplementation	of	probiotic	Lactobacillus	casei	Shirota	strain	
decreased	 the	 bacteria	 number	 of	 Streptococcus	 nasal	 swab	 isolates	 	in	 patients	with	
allergic	rhinitis.	
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